The acute toxicity study was conducted for ethyl acetate and ethanol (70%v/v) extracts of Z. gibbosa as per OECD guidelines. The anti diabetic activity of selected plant extracts were tested using alloxan induced diabetes in rats model.
The high blood sugar level over a prolonged period is Diabetes mellitus (DM). DM is a chronic disease, lifelong condition that affects our body's ability to use the energy found in food. There are three major types of DM. One is type 1 DM-results from the pancreas's failure to produce enough insulin. Two is type 2 DM-either the amount produced is not enough for the body's needs, or the body's cells are resistant to it and finally third is gestational diabetes-occurs in pregnant women [3] [4] [5] [6] . Globally, an estimated 415 million people are suffering with DM 7 . In last three years, 1.5 to 5 million deaths was occurred per year due to DM. All three forms of DM increase the risk of long term complications 8, 9 . The main complication due to DM is damage in the blood vessels. The untreated DM effects the primary organs of the body like eyes, kidney and nerves by causing diseases Diabetic retinopathy, Diabetic nephropathy and Diabetic neuropathy, auto immune diseases, Ployuria, Polydipsia, loss of weight and cardiovascular diseases. The low levels of insulin causes the liver to turn fatty acids to ketone bodies for fuel instead of glucose causes the ketosis. It decreases the blood pH u n c o r r e c t e d [23] [24] [25] for treatment of different ailments.
MATERIALS AND METHODS

Reagents and chemicals
All the reagents used for the present study were of analytical grades. Diagnostic kits were purchased from Span diagnostics Ltd, Gujarat, India. Alloxan monohydrate was from Sigma chemicals, St Louis, USA and Glibenclamide from Avantis Pharma Ltd.
Plant Material and Preparation of extracts
The plant material, Z. gibbosa was collected at Guntur, Andhra Pradesh, India. The authentication of the plant was done by Rtd. Prof. M. Venkaih, Department of Botany, Andhra University, Visakhapatnam (AU/DP&P/BGR/72). The plant material aerial parts were separated and shade dried at room temperature and powdered. The powdered material was used for extraction separately with ethyl acetate and hydroalcoholic (Hyd.
ext) using maceration process. The extracted solvents were concentrated to dryness under vacuum using rotavapour.
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Selection of animals
Healthy albino rats of either sex weighing between 180-250 g aged 60-90 days were used for the study. The rats were taken care of at standard light and humidity by supplying proper food and water.
Acute toxicity studies
The acute toxicity study was conducted for ethyl acetate and ethanol ( 
Grouping of animals for glucose lowering test
The experimental design consisted of 48rats divided into VIII groups. Group I-received 0.1 mL of normal saline; The blood glucose of rats was elevated by the administration of 100 mg/kg body weight of alloxan monohydrate intraperitoneally after an overnight fast but with access to drinking water except Groups I and II. The animals were then housed in a controlled facility and allowed to drink 5% glucose solution to overcome the hypoglycemia. The hyperglycemic state was confirmed by the measurement of fasting blood glucose concentration using glucometer with blood collected by tail vein puncture. 
Treatment with extract and standard drug
Extracts of Z. gibbosa and glibenclamide (standard drug) were dissolved in 10 mL normal saline (0.9% NaCl) before oral administration. Respective doses of extract and standard drug were then administered to rats once daily at morning time (9-10 AM) for twelve days and the blood glucose was checked after every four days. On the seventeenth day, the rats were fasted for 12 h and euthanized. Blood samples were collected by carotid puncture into heparinized tubes, centrifuged at 1000 r/min for 5 min and the clear serum supernatant was used freshly for the assessment of lipid profile, liver, and kidney function tests.
Serum biochemical parameters
The biochemical parameters that were investigated include: Alanine aminotransferase 
Plasma lipid profiles
The plasma total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL), and low density lipoprotein (LDL) were determined using Randox diagnostic kits. The absorbance was determined and calculated using fully smart semiautomated analyzer, BS Biosciences.
Statistical Analysis
Results are expressed in mean±SEM using ordinary Two-way ANOVA using Graph pad Prism-6 software. The results of P<0.01 were considered as significant.
RESULTS
Acute toxicity of the selected plant extracts were tested as per OECD guidelines. There was no behavior signs such as alertness, motor activity, breathlessness, restlessness, diarrhea, tremor, convulsion and coma were observed at the administered doses. The rats were physically active and no death was recorded in present study of extracts treated at 2000 mg/kg body weight. Therefore, the LD50 is greater than 2000 mg/kg body weight.
The glucose levels were decreased in all tested groups compared to untreated diabetes group that continued to elevate the levels until the animals sacrificed. Among all doses of tested extracts, hyd. ext at 500 mg/kg body weight showed better activity in reduction of elevated glucose levels ( Figure 1 ) and retain the body weight of rats (Figure 2 .
DM is characterized by chronic hyperglycaemia and it leads to the development of different physiological changes in the body and finally causes diseases [32] [33] [34] [35] . In the present study, Alloxan induction causes the DM in animals, it leads to variations in their body physiological condition 36, 37 by causing the necrosis to the pancreatic β-cells [38] [39] [40] , this leads to the reduction in the insulin production and finally altering enzymatic levels DM causes the diabetic dyslipidemia, i.e. low density cholesterol levels (LDL) and raise triglyceride (TG) and high density cholesterol levels (HDL), which increases the risk for heart disease and stroke 48, 49 . The variations in these levels (Lipid profile) was observed in the present experiment and the variations were restored in the Z. gibbosa extracts treated groups compared to the diabetic untreated group (Figure 6 ). This might be due to the reduced hepatosynthesis of triglycerols or reduced lipolysis because deficiency of insulin enhanced the hydrolysis of troacylglycerol 50, 51 . The increased HDL levels in Z. gibbosa extracts treated groups indicates that these have the ability to suppress the enzymes' action responsible for LDL formation (3-hydroxy-3-methylglutaryl coenzyme A reductase) in diabetic condition
52
. From the above results, it can be summarized that, the tested extracts of Z. gibbosa have the ability in the restore of physiological changes occurred due to the diabetes like reduction in the glucose concentration, gaining of body weight, failure of organs like kidney and liver.
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